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(54) Data acess arrangement with telephone interface 



(57) A data access arrangement (DA A) interface for 
alternately coupling a telephone set to a modem for 
operation in conjunction with and' independent of the 
central office power supply line. The DAA interface pro- 
vides an enhanced power supply to supply adequate 
power to the telephone set when the telephone set, or a 
computer coupled thereto, communicates with the 



modem independent of the central office line. Multiple 
relays are coordinated and controlled via an application 
program in communication with the modem which 
detects certain conditions representing incoming and 
outgoing telephone and data/facsimile calls, and com- 
mands the relays to respond to the conditions. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention s 

The present invention relates to telephone connec- 
tion architecture for providing necessary conditions to 
connect a telephone and the central office line to a 
modem and coder/decoder arrangement to provide 10 
alternating voice and data capabilities. 

2. Description of Related Art 

The ever-changing telecommunications field is 
requires that innovative implementations and uses of 
existing telephone equipment be merged with new voice 
and data applications. For example, it is known that 
voice messages may be digitally recorded, stored, and 
retrieved by a personal computer (PC) through a 20 
modem arrangement. Voice transmission and reception 
may be performed by a microphone and speaker sys- 
tem coupled to a modem board. However, a less expen- 
sive and relatively uncomplicated alternative is to utilize 
existing microphone and speaker components in a 25 
standard telephone set coupled to the modem to pro- 
vide communications capabilities. For example, the 
modem/PC/telephone may be configured to serve a tel- 
ephone answering function by recording and retrieving 
messages directly through the telephone handset which 30 
is already connected to the modem. • t • • 

To provide the requisite conditions necessary for 
connecting both the telephone and the central office line 
to an internal modem data pump and a voice 
coder/decoder (codec), conformance with all communi- ss 
cations agency and telephony requirements must be 
met. Concurrently, it is desirable to minimize the cost 
and hardware necessary to implement such telephony 
requirements. . ; 

For example, in conventional telephone answering 40 
systems, such as that shown in Figure 3, a telephone 
answering device (TAD)322 is typically coupled 
between the central office line 314 and the telephone 
set 316 and modem 320 assembly. Conventional tele- 
phones generally require line power supplied from the 4$ 
central office across the PSTN or PBX, each of which 
have unique connection requirements. The central 
office functions as a switching unit installed in the public 
telephone system, and includes necessary operating 
equipment and devices for terminating and intercon- so 
necting multiple telephone lines and trunks leading to 
subscribers' telephone sets. The central office generally 
provides a nominal 48 volt power supply to the tele- 
phone in an on-hook condition across the PSTN. 

In some TAD arrangements, incoming and outgoing 55 
messages are recorded by a PC through a modem, 
without a conventional intervening answering device. 
However, to perform the function of a TAD, a micro- 
phone and speaker are required in support of the TAD. 



To reduce costs and complexity of a PC-based TAD, tel- 
ephone answering and playback functions, for example, 
may be provided by a modem coupled to a PC in 
accordance with a special arrangement through which 
the telephone handset itself functions as both a micro- 
phone and a speaker. By utilizing existing microphone 
and speaker components in the telephone handset, the 
conventional telephone can be used both as a micro- 
phone into which a user may record an outgoing mes- 
sage or greeting, and as a speaker to play back 
recorded messages. 

However, to use a telephone handset as a micro- 
phone or speaker independent of the PSTN and, there- 
fore, the central office, the handset must be 
disconnected from the central office supply and must be 
communicatively coupled to the modem. Moreover, 
regardless whether an attached modem is on or off, the 
telephone is preferably maintained in a functional state. 
When supporting telephone answering device func- 
tions, the telephone must be disconnected from the 
central office line and, consequently, must be powered 
by a complementary source. The desired power supply 
must provide sufficient voltage and current to independ- 
ently operate the telephone, yet display voltage/current 
characteristics similar to that of the central office. 

For adequate telephone set performance, the 
power supply must provide high AC source impedance 
and low ripple voltage to support and transmit voice 
data. For example, in the central office supply, the cen- 
tral office trunk circuitry introduces the necessary AC 
impedance as well as the DC source. Conventional DC 
voltage sources, however, do not provide these require- 
ments. Because regulated DC power supplies have 
very low AC output impedance, the voice signal across 
the telephone handset may be short circuited. Conse- 
quently, because both the transmitted and received 
voice signals are superimposed on the DC supply cur- 
rent, the signals are severely attenuated by the low AC 
output impedance. Also, due to the 60 Hz cycling of 
standard 120 V AC wall power supplies (such as that 
provided by conventional residential sockets), a signifi- 
cant amount of audible noise is generated. 

For example, when the telephone set is "cutoff" 
from the line, the modem must provide an adequate DC 
supply for the telephone set which would normally be 
supplied by the central office to the off-hook telephone. 
However, as explained above, although the telephone 
power supply must have high AC source impedance to 
avoid short circuiting the voice signal across the tele- 
phone handset, the DC voltage must exceed a certain 
amplitude to avoid clipping the audio signal. In addition, 
the modem must now detect the on or off-hook condi- 
tion of the local telephone just as the central office oth- 
erwise would. 

Furthermore, other drawbacks include overcoming 
problems relating to ripple and noise. That is. some dig- 
ital loads which are tolerant of voltage supply ripple also 
generate noise which tends to further modulate the sup- 
ply. In addition, it has been found that conventional 
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external power sources produce an undesirable ripple 
voltage. As a result, a buzzing or- humming sound is 
often generated across the telephone handset. How- 
ever, even if the ripple voltage is reduced by a factor of 
10, undesirable noise is often still audible on conven- 
tional handsels. Consequently, elaborate filtering 
schemes have been used to eliminate the audible noise 
in the telephone handset. Such filtering, however, 
requires additional hardware and substantial cost than 
is practicable. 

When the attached modem is turned* off, a user 
would hear an incoming ring or, upon picking up the tel- 
ephone handset, a dial tone. However, when the 
modem is in use and is switched to an off-hook condi- 
tion, the attached telephone set may be deenergized, or 
effectively "cut or by the modem. In such instances, 
when the modem is operational, the telephone handset 
cannot receive or transmit speech signals. When the 
modem is off-hook, certain conditions must be satisfied. 
These conditions, as noted above, are necessary to 
support the local telephone or utility company. For 
example, a particular range of DC current level must be 
maintained, or "held," through the central office tip and 
ring lines to maintain connection to provide adequate 
transmission of voice signals. By holding the DC cur- 
rent, when the telephone handset is off-hook, additional 
telephone calls cannot be received since the presence 
of DC current through the tip and rin$ signals" to the cen- 
tral office that the telephone is in use. Accordingly, an 
attached modem must simulate the telephone current 
requirements and, therefore, must satisfy the particular 
off-hook conditions. x *■ 

Moreover, in previous telephone/modem connec- 
tion arrangements, the telephone set was tied to the 
modem in a variety of complex and complicated config- 
urations to enable communication between the tele- 
phone and the modem. For example, "in particular 
conventional circuit configurations,, at least five relays 
have been used previously to control switching between 
the multiple detection requirements. Such relays may 
include an on/off hook, caller identification, voice func- 
tions, data functions, simultaneous voice and data func- 
tions, etc. It has been found, however, that such 
coupling structures can be substantially simplified by 
reducing the number of switching relays and thereby 
optimizing performance, efficiency, and complexity. 

S UMMARY QF THE INVENTION 

Accordingly, rt is an object of the present invention 
to provide a data access arrangement (DAA) interface 
which satisfies the conditions necessary for connecting 
both a telephone and a telephone line to the data pump 
of a modem and voice coder/decoder {"codec"), while 
conforming with all agency and telephony requirements. 
Concurrently, embodiments of the present invention 
substantially reduce the cost and number of parts, and, 
therefore, computational resources, required to imple- 
ment such a DAA connection. " * 



These and other objects are accomplished, accord- 
ing to an embodiment of the invention, by a multi- relay 
structure which allows for remote configuration of the 
DAA to transmit modem/fax, caller identification (CID), 

5 and voice signals, as well as to provide alternating voice 
and data communication capabilities, also known as 
voiceview. Voiceview allows a modem to essentially 
"view" or monitor the telephone line, and can enable 
remote and local modems to communicate with each 

10 other via the central office line, ff both users are con- 
nected to separate modem systems, and if both 
modems have voiceview capabilities, the users may 
communicate via computers which are coupled to the 
modems. For example, if a first user would like to trans- 

75 ler data to the second users, the first user's modem will 
seize the line, disconnect the first user's local tele- 
phone, and transmit a particular voiceview tone to the 
second modem. If the second modem is in a voiceview 
mode, it will be able to receive and detect the voiceview 

20 tone and will, in turn, disconnect the second user from 
the local telephone set. The users can thus communi- 
cate with each other directly via their keyboards. 

A bridge rectifier and electronic inductor are pro- 
vided to support the holding, or maintenance, of the DC 

25 loop current in either polarity of the DC. An off-hook 
relay is coupled between the DC holding-circuit and the 
telephone line. A voice relay controls the connection 
between the telephone set and the central office tele- 
phone line. The voice relay determines whether the tel- 

30 ephone handset or the modem will have control over the 
central office line connection. 

CID information arriving between the ring signals is 
detected by the modem. The user can, upon recogniz- 
ing the caller's telephone number, either respond or 

35 ignore the incoming call. This can also be prepro- 
grammed into the attached PC, which controls the 
modem to react accordingly. The CID relay, in its active 
state, is used to route the CID signal to the modem. 
When energized, the relay allows data and facsimile 

40 functions to work. In addition, a ring detection circuit is 
provided for enabling the modem to detect an incoming 
ring signal. 

A DC supply is provided to power up the telephone 
set when the telephone set is actively coupled to the 

45 modem via the voice relay. The power supply is config- 
ured as a constant current source, and includes a volt- 
age regulator coupled to a resistor. A voltage reference 
circuit is coupled between the DC supply and the tele- 
phone set when the voice relay disconnects the central 

so office line. Due to differences between telephone sets, 
the voltage reference circuit ensures that sufficient volt- 
age and current is provided. Such an arrangement has 
been found to be an adequate substitute to the current 
supplied by the central office while still supporting 

55 almost all conventional telephones used on the market 
today. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description will be made with refer- 
ence to the accompanying drawings, wherein like 
numerals designate corresponding parts in the several 
figures. 

Figure 1 is a block diagram. of a data access 
arrangement in accordance with an embodiment of the 
present invention. 

Figure 2 is a schematic of a preferred embodiment 
of the data access arrangement of the present inven- 
tion. 

Figure 3 shows a conventional tele- 
phone/modem/answering device configuration. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention have been 
found to provide high quality voice and data communi- 
cation capabilities in conjunction with as well as inde- 
pendent of the central office line power supply. 
According to preferred embodiments of the invention, 
the DAA of the present invention provides for data/fac- 
simile functions using a modem and personal computer 
arrangement coupled to the central office line. The DAA 
also enables a telephone set to perform a voice function 
as part of an answering machine through which mes- 
sages may be recorded and retrieved in conjunction 
wrth a modem and PC assembly. 

For example, telephone embodiments of' the 
present invention allow the telephone set to perform the 
role of a microphone and speaker system as in a tele- 
phone answering device when used in conjunction with 
an application program (not shown), a PC, modem, and 
an independent power supply. Additional function-spe- 
cific equipment typically associated with an answering 
machine is not generally necessary. Thus, the tele- 
phone handset may be used to provide a'microphone to 
record a greeting message and a speaker to play back 
recorded messages, as well as to receive and respond 
to control messages. 

For adequate telephone set performance inde- 
pendent of the central office line, however, the power 
supplied to the telephone must have characteristics 
similar to those of the central office supply. That is, ade- 
quate AC source impedance and low ripple Voltage are 
necessary to achieve an undistorted, noise-free audible 
voice signal. DAA embodiments of the present invention 
provide such capabilities, with reduced complexity and 
fewer components. 

The data access arrangement (DAA) 10 in accord- 
ance with a preferred embodiment of the present inven- 
tion is indicated generally in Figure 1. The DAA includes 
multiple relays and circuitry associated with a'modem 
microcontroller 100 and its connection to the central 
office line 1 16, i.e., the tip and ring. 'The modem micro- 
controller 100 issues control signals in accordance with 
a computer 150 programmed with software 152 to con- 



trol the switching of the various relays incorporated 
within the DAA. Modem control signals are then issued 
in response to the incoming call or signals being proc- 
essed. The control signals will vary in response to the 

5 detection by the computer of a modem data and/or fac- 
simile transmission, or a voice communication between 
the modem and the telephone set directly in instances 
where the telephone set receiver is used as a record- 
ing/speaker medium for storage/playback via the 

w modem. As will be discussed in more detail below, the 
functions of the multiple relays depends on the instruc- 
tions provided by the modem microcontroller 100. 

The modem may comprise a stand-alone modem 
coupled to a PC 150 across a serial communications 

15 port, such as an RS232 interface connector, or the like. 
Power to the modem may be provided externally 
through any conventional power source. The modem 
may also be connected internally within the PC. Prefer- 
ably, the modem power supply will not be affected by 

20 and should not affect the telephone DC supply. Refer- 
ring to Figures 1 and 2, a transformer 126 couples the 
modem to the DAA 10. In preferred embodiments, the 
transformer ratio between the transformer legs 136 and 
138 is one-to-one. Consequently, the varying voltage 

25 and current levels across transformer leg 138 are 
reflected in transformer leg 136. The variable voltage 
representing the varying voice and modem signals can 
then be processed by the modem and PC assembly. 
Thus, the telephone set connection may be alter- 

30 nated between the central office line 116 and the cur- 
rent source 120. The telephone set 1 14 will be coupled 
to the current source when direct voice communication 
is desired between the telephone handset 1 14 and the 
modem 100, without central office 114 intervention. On 

as the other hand, for direct data/facsimile communication 
between the modem 100 and the central office line 116, 
regardless whether a local telephone set 1 14 is coupled 
in some configuration to the modem/central office line 
connection, the modem connection is directed to the 

40 central office line. That is. the telephone set may also be 
alternately disconnected by switching the modem 100 
to the central office line 1 16 to either receive or transmit 
data or facsimile information across the line, without any 
voice communication through the telephone handset. 

45 

1 . Voice Communication Between the Telephone Set 
and the Modem 

Figure 2 shows in more detail the telephone set 
so 114, modem 100, and DAA 10 arrangement according 
to preferred embodiments of the present invention. The 
telephone system is shown connected, via relay 122 to 
current source 120. The current source 120 is provided 
to power up the telephone set 1 14 when the telephone 
55 set is actively coupled to the modem 100 via the voice 
relay 122, comprised of contacts 130. In such cases, as 
explained above, the telephone set may be used as a 
recording or answering system, or for other line-inde- 
pendent purposes. The relay 122 also provides a 
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default mechanism to connect the telephone set to the 
line whenever the modem power is turned completely 
off. 

The power supply 120 is configured as a constant 
current source, which includes an adjustable, voltage 
regulator 132 and resistor 134, coupled between the 
adjustment and output pins of the voltage regulator 132. 
The resistor 134 and voltage regulator. 22 configuration 
serves to regulate the output current at the adjustment 
pin of the regulator. The output current Js, determined, 
and thus set, by the value of the resiston 134. Conse- 
quently, a constant current is presented to the tele- 
phone set, allowing the voltage, output across the 
telephone handset to vary according to the variable 
transmitted audio signal. The constant current which 
passes through the telephone generates a DC voltage 
across the telephone which is proportional to its internal 
resistance. That is, by adjusting the value of the resistor 
134 coupled to the voltage regulator 1 32, the output cur- 
rent can be controlled to provide a particular operating 
voltage to the telephone handset in use. 

For example, when an audio signal is input into the 
telephone handset receiver (not specified in detail), the 
resistance varies, but the current is constant. Conse- 
quently, a corresponding variable voltage is produced 
across the transformer 126 coupled between the tele- 
phone set 114 and the modem i00: : If the telephone 
handset ad transformer arrangement comprises a typi- 
cal 300 ohm DC impedance, and ifa voltage of 12 volts 
is input into the voltage' regulator; -a 20 mA current 
source will be output to produce: the 'necessary 6 volt 
drop across the handset. Such an arrangement has 
been found to sustain and maintain -the idesired voice 
signal, while substantially eliminating audible ripple volt- 
age. As noted above, other currents; e.g. 15 mA, may 
be set by changing the resistance of resistor 134. 

In cases where the telephone set may have a very 
high DC impedance, the 12 volts provided by a host PC 
will not be able to drive sufficient DC current through the 
telephone set for the regulator toprbvideconstant cur- 
rent. Accordingly, in preferred embodiments of the 
present invention, to support such cases, a voltage ref- 
erence circuit 112 is coupled between the current 
source 120 and the telephone set 1 14 when the voice 
relay 122 disconnects the central office line 116. The 
voltage reference 112, which provides -5 volts, in com- 
bination with the current source 120, enables the 
modem 100 and telephone set 114' to > communicate 
directly with each other, independent of power supplied 
by the central office line 116.- Due to -differences 
between different telephone sets, the voltage reference 
circuit ensures that sufficient voltage is provided. 

It will be recognized that the preferred voltage refer- 
ence circuit may be configured to drive additional sig- 
nals, such as voice signals or other tones, etc.. to the 
telephone set. Due to the construction of the voltage ref- 
erence, it may be used to add additional <AC signals to 
further supplement a variety of telephony functions. 

A voice relay 122 controls the connection of the tel- 



ephone set 1 1 4 and the central office telephone line 1 1 6 
to the modem 100. The voice relay 122 disconnects the 
telephone set 1 14 from the central office line 1 16 to pre- 
vent the local telephone set 1 1 4 from interfering with the 

5 modem signals. For voice applications, the modem 
instructions and commands are preferably controlled by 
software and/or firmware, as in a program stored in a 
ROM or EPROM, which instructs the modem 100 to 
connect to the telephone set 1 14 when the telephone 

10 handset goes off-hook. 

In preferred embodiments, the switching of voice 
relay 122 is controlled by an application program (AP), 
EPROM code, or other compatible software or hard- 
ware, installed and activated in the PC. Preferably, the 

15 AP is operable in a variety of modes, such as manual or 
automatic. For example, if the voice relay 122 is 
switched to decouple the telephone set 114 from the 
central office line 116, the line 116 could be taken off- 
hook via the off-hook relay 118. At this time, the tele- 

20 phone set is cut off and the DC hold circuit 128 main- 
tains the DC requirements of the central office tip and 
ring 116. 

In a standard modem, a 5 volt power supply con- 
nection is typically available to supply power to exter- 

25 nally-connected components. However, to be used for 
the telephone DAA the power supply must be clean to 
reduce audtole interference with the voice signal. This 
internal supply must be substantially filtered to effec- 
tively "clean up" the signal, which would otherwise tend 

30 to result in a 2 to 3 volt loss. Consequently, to satisfy the 
many telephones and telephone system requirements 
throughout the world, the variable-level voltage refer- 
ence in DAA embodiments of the present invention pro- 
vides a clean voltage supply to satisfy the power 

35 requirements of almost any type of telephone. 

More particularly, the voltage reference circuit 112 
includes an operational amplifier 144 provided with a 
±12 V input 208. The positive input pin is coupled to 
ground, while the negative input pin is connected to the 

40 modem 1 00 and tied to the output feedback loop. In pre- 
ferred embodiments, resistor 200 and capacitor 202 
coupled to the negative input of amplifier 144 provide a 
gain of -2. Resistor 200 is coupled to a clean voltage 
source 206 which is typically 2.5 volts. The voltage 

45 source 206 is the reference voltage internally generated 
by the modem device 100 for its own use, which is thus 
noiseless relative to other modem functions. As a result, 
this configuration yields -5 volts at the output of amplifier 
144, where 2.5V* (-2) = -5 V. 

so This -5 volt supply comprises the reference voltage 
discussed above. Thus, as the voltage supply 206 itself 
provides a dean voltage source, by multiplying the volt- 
age with the gain value, a clean reference voltage is 
also provided. As a result of this configuration, and 

55 together with the +12 voft supply provided externally, 
e.g:, by the host computer system, a total of 17 volts is 
provided to power up the telephone set. Unlike the 
"dirty" internal power typically supplied by the modem or 
the wall line, e.g., the 12 volt power supplied by the 
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external source, the current source/voltage reference 
arrangement provides a substantially ' clean voltage 
between + 1 2 volts and -5 volts. 

Thus, when the voice relay 122 is switched to con- 
nect the telephone set 1 14 to the modem 100 when off- 
line voice communication is desired, it can be seen that 
the telephone set 1 14 is coupled at one end to the cur- 
rent source 1 20 and, at the other end, to the voltage ref- 
erence 112. For the telephone set 1 14 to "talk" to the 
modem 108, the caller identification relay .124 must be 
energized by coupling the telephone set 1 14 (supplied 
with the proper DC current) to the transformer' 126. At 
this time, the computer or host application program 
which controls the off-hook relay 1 18 maintains the off- 
hook relay in a de-energized state. This coordination of 
conditions allows the modem to communicate with the 
telephone set in the same manner as it would communi- 
cate with the central office line 116. An example of the 
sequence of events for a particular telephone to modem 
application is discussed in more detail below. , 

Assuming that the modem operation starts in an 
idle state, for modem communicattons'directly with the 
central office line in cases of data or facsimile transmis- 
sion and receipt, the voice relay 122and the off-hook 
relay 118 are deenergized, allowing both the modem 
and local telephone set to respond to incoming rings. 
Upon detection of an incoming ring, the voice relay 122 
will be switched to disengage the telephone set from he 
line in order to prevent possible interference with data 
and fax signals. Concurrently, the off-hook relay 1 1 8 will 
be energized, resulting in the seizure of the line. 

Referring to Figure 2, a DC holding circuit 128 is 
provided for holding, or maintaining, 'the DC loop current 
in an off-hook condition. Preferably, the DC holding cir- 
cuit 128 includes an electronic inductor which provides 
an electrical replacement for a conventional coil induc- 
tor. In preferred embodiments, the DC holding circuit 
128 presents a low impedance to the DC current sup- 
plied by the central office, and high impedance to the 
AC. Since an AC voltage must be presented to the 
modem while riding on the DC, a sufficient DC voltage 
must be maintained. Thus, the electronicinductor effec- 
tively clamps the DC voltage, preferably, between 6-13 
volts. The clamped voltage depends on the amount of 
current flowing through the circuit, and is affected by the 
distance to the central office. Preferably, such DC levels 
allow for AC signals of ±3 volts to be superimposed on 
the DC without clipping. 

An off-hook relay 118 is coupled between the DC 
holding circuit 128 and the central off ice telephone line 
1 1 6. In a modem data/fax case, when a modem function 
is activated, the off-hook relay 1 1 8 closes to connect the 
central office fine 1 16 to the DC holding circuit 128. The 
amount of DC current flowing is generally dependent on 
the length of the central office line. A- modem signal can 
then be sent across the line, over the DC current. Thus, 



the DC level must be maintained at a particular ampli- 
tude. Concurrently, the DC holding circuit 128, while 
holding the DC current, must be transparent to the 
transmitted modem signal without contributing to distor- 

5 tion. When the off-hook relay 1 1 8 doses in response to 
a modem command which connects the modem 100 to 
the central office line 1 16, the DC holding circuit 128 is 
self-activating so that the modem can seize the line. The 
voice relay 122 is also activated. In this way, a user may 

w not interfere with a modem transmission by picking up 
the telephone handset 114. 

In a typical modem data/fax connection, the off- 
hook relay 1 1 8 closes when a telephone call is received 
and recognized by the modem. The off-hook relay 118 

75 also closes for outgoing transmissions. As the polarity 
of the DC voltage on the telephone line is undeter- 
mined, a bridge rectifier 142 is provided to produce a 
DC voltage of known polarity to operate the DC holding 
circuit 128. Proper functioning of the DC holding circuit 

20 1 28 can only be achieved when the proper polarity is 
attained. As noted above, the DC resistance of the hold- 
ing circuit 128 is necessarily very low, while the AC 
impedance is high to cause ail of the AC signals 
between the local modem and a remote modem to pass 

25 through the transformer 126. Conversely, because the 
transformer 126 is easily saturated by the DC current, 
the AC signal is coupled to the transformer 126 through 
capacitor 140 to prevent DC current from flowing into 
the transformer. 

30 A loop current sensor 208 supplies information to a 
host computer control program which uses this data in 
its decision-making process. For example, if the modem 
is requested to perform data functions, the control pro- 
gram will poll the output of the loop current sense circuit 

35 208. The loop current signal 208 is coupled to optocou- 
pler device 156 which senses loop current. If the loop 
current sense signal 208 is found to be asserted, i.e., is 
active, the control program will recognize this condition 
as essentially a 'telephone in use" and will prevent the 

40 modem from going off-hook. More particularly, the loop 
current sense circuit 156 operates as follows. At any 
time that the telephone set is off-hook, whether con- 
nected to the central office line 116 or to the modem 
108, a DC current is flowing through both the telephone 

45 set 1 14 and the optocoupler 156. The optocoupler 156 
reacts to the DC current flowing through by asserting 
the loop current sensor 208, indicating to the modem 
108 that the telephone set is off-hook. This will occur 
whether or not the voice relay 122 is energized. 

so As indicated in Figure 2, a caller identification (CID) 
relay 124 is coupled to the modem/transformer arrange- 
ment to switch the modem connection to either the DC 
holding circuit 128 or to the line 1 16 via the voice relay 
122 and capacitor 123. Upon identification of an incom- 

55 ing ring, the host control program will energize the CID 
relay 124 and the CID information will be received from 
the central office line 116 via relay 122 and capacitor 
123. The CID signal is sent by the central office immedi- 
ately after the first ring. The modem, after detecting the 
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first ring by the ring detect circuit 110, will then energize 
the CID relay 124. > t 

When the CID relay is energized,, the modem is 
effectively "listening" to the incoming call Jo determine 
the calling number. The modem can then decipher the 
telephone number of the calling party. The.CID informa- 
tion may be used in several ways. The CID may be dis- 
played to the user to allow the useijtodecide whether to 
pick up the telephone handsel, or allow the modem to 
retrieve the call via an off-hook command signal. Other- 
wise, the host program may review the CID and decide 
whether to answer the call. / ... 

Preferably, the CID relay 124 may be initiated auto- 
matically or manually. For example, if the user wouid like 
a determination of the identity of the caller, the CID relay 
may be manually energized. Once the caller is identi- 
fied, the CID relay 124 may be manually or automati- 
cally switched back to connect the modem 100 to the 
current holding circuit 128. 

Referring to Figure 2, incoming rings are detected 
simultaneously by the user (alarmed by the sound of the 
telephone bell) and by the modem via the ring detect cir- 
cuit 110. The ring voltage which arrives from the line 
116 is comprised of high voltage alternating current, 
e.g., 90 Vrms. Upon arriving at the line input 116, the 
ringing voltage is steered to the ring' detect circuit 1 10 
via the voice relay 122. As a result, current begins to 
flow through diodes 160, resistor. 166: -the optocoupler 
158, and capacitor 123. The current f lowing through the 
optocoupler 1 58 then asserts the ring detect signal 1 64. 
Diode 162 protects the optocoupler, 158 from" reverse 
voltages. 

3. In Operation : ; 

As shown in Figures 1 and 2 which depict embodi- 
ments of the present invention, DAA* embodiments 
include multiple relays which are controlled by the 
modem control signals. More particularly, in'accordance 
with predetermined software or ah 'AP'installed in an 
attached PC or programmed into the modem itself, the 
modem microcontroller 100 issues signals to coordinate 
the switching of each of the relays in response to incom- 
ing telephone calls, as well as to control direct commu- 
nication and storage of information between the modem 
and the telephone set. A variety of calling scenarios 
may be accommodated. If a telephone call is received 
and the caller's telephone number is determined, and if 
the modem is programmed 'to respond to the particular 
calling number as a facsimile machine:- the off -hook 
relay 118 will connect the' modem to~ the' central office 
line and the DC holding circuit >1 28 will < maintain the 
required current level to support'the fax transmission. 

For example, after a predetermined number of 
incoming rings is received and detected by the ring 
detect circuit 110, the modem may be instructed to go 
off-hook via the AP in conjunction with the off-hook relay 
1 1 8. The modem and PC are thus connected to the cen- 
tral office line 116. If the modem determines that the 



incoming call is a voice call, and a message is to be 
recorded, it will play back a stored greeting message, 
and then record any incoming message on the PC. In 
preferred embodiments of the present invention, to 

5 retrieve the stored recorded message, a user may man- 
ually type in a command on the PC keyboard to discon- 
nect the central office line 116 and redirect the 
telephone set connection to the independent power 
supply 134. Consequently, when the telephone handset 

w 1 14 is taken off-hook, a dial tone will not be heard since 
the modem is occupied while the recorded message is 
played back over the telephone handset 114. 

According to embodiments of the invention, the AP 
is preferably user-configurable such that the computer 

is can be manually or automatically instructed to operate 
in a particular way depending on a specified input com- 
mand. As a result, the telephone set and computer 
assembly may be switched independent of the central 
office power supply line 1 16, to operate as an independ- 

20 ent telephone answering device. For example, if the PC 
is running an AP such as XTALK™ or PCPLUS™ and 
the modem is in a "command mode," a typed-in key- 
board command AT#CLS=8 will cause the voice relay 
1 22 to switch from the central office line 1 1 6 to the inde- 

25 pendent power supply 120. 

If the issued keyboard command indicates that the 
user would like to dial a particular telephone number 
and send information, e.g., a facsimile, to another oper- 
ator, the modem will signal the off-hook relay to seize 

30 the line. The modem controller will concurrently deter- 
mine that the telephone set should be disconnected 
from the modem/central office line connection. Accord- 
ingly, another AT-type command will be issued to cut off 
the telephone set function. A data or facsimile transmis- 

35 sion may then be processed through the modem con- 
troller 100 and the central office line 116 without 
interruption by the local telephone set 1 14. 

In another example, more generally and in accord- 
ance with preferred embodiments of the invention, if a 

40 user 1 originates a telephone call to a user 2. user 2's 
ring detect circuit detects the incoming ringing from the 
user 1 call, and transmits the indication of the call to the 
host computer (of user 2) which, depending upon the 
installed program, will activate the CID relay. The CID is 

45 then detected and reported by the modem to the to the 
receiving party, user 2. User 2 can then decide to either 
answer the call by picking up the handset or allow the 
modem to pick up the call. It should be noted that the 
computer coupled to the modem provides for a variety 

so of responses. For example, if a particular CID is indi- 
cated, the computer may determine that the modem will 
immediately retrieve the call, or that such a call will not 
be answered, or that the particular calling number is 
always for facsimile transmissions. 

55 Once the CID information has been passed to the 
user 2, the CID relay is deenergized. If user 2 decides 
not to pick up the phone, or is unavailable, the compu- 
ter/modem assembly will retrieve the call alter a prede- 
termined number of rings (as controlled by the computer 
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program). If user 2 decides to pick up the telephone 
handset, loop current sense will be established and, 
detected by the loop current sense circuit. Accordingly, 
the LCS pin will be asserted. Thus, if user 1, and user 2 
are talking and the LCS has been asserted, the voice 5 
relay will maintain the telephone set connection to the 
central office line for the voice communication,, . 

If both modems have voiceview capabilities, data or 
files may be transferred between the users. Preferably, 
this transfer of data is initiated by a user, e.g., user 2, 10 
using a keyboard command. The data transfer com- 
mand causes user 2's voice relay to switch the line con- 
nection from the local telephone set to the modem 2 
(coupled to user 2's computer). Modem 2 then sends a 
voiceview "start" tone across the central office line to 15 
user Vs modem, which detects the voiceview tone and 
transmits a signal to its own voice relay (of user 1) to 
activate the modem connection, thereby. seizing the line 
and disconnecting the local telephone set. A modem 
handshake between modem 1 and modem 2 estab- 20 
lishes the modem/computer connection. The file or data 
transfer can then be performed. When: the. file/data 
transfer is completed, a "stop" tone is transmitted, such 
that the corresponding computers will reverse the voice 
relay connections to reconnect the respective local tele- 25 
phone sets to the central office lines. It will be recog- 
nized that, depending upon the particular ■ computer 
program arrangement, the line connection between 
modem 1 and modem 2 may be automatically discon- 
nected without intervening reconnection to the associ- 30 
ated telephone sets. w - * : . , 

It will, of course, be understood that other modifica- 
tions of the present invention, in its various aspects will 
be apparent to those skilled in the 'art, some being 
apparent only after study, and others being matters of 35 
routine analog and digital data access arrangement 
design and fabrication. As such, the scope of the inven- 
tion should not be limited by the particular embodiments 
herein described, but should be defined by the 
appended claims and equivalents thereto.'** 40 

It should be noted that the objects and advantages 
of the invention may be attained by means of any com- 
patible combination(s) particularly 'pointed out in the 
items of the following summary of the invention and the 
appended claims. '*»■ & . ■^ vr ;. 45 

SUMMARY QF THE INVENTION - v-*r:**s\ - 

1 . A data access arrangement (DAA) for coupling a 
local modem to a local telephone set in communi- 50 
cation with a central office line, wherein the modem 
responds to signals received across' the telephone 
set the DAA being operable with program means 
for controlling communication between the modem 
and the telephone set. and for d&rectinglhe modem 55 
to process the incoming signals received across the 
telephone set, and for controlling the connection of 
the telephone set to the central office line, the DAA 
comprising: 
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a current source adaptive! y coupled to the tele- 
phone set, the current source including: 

a current regulator for providing a constant 
current to the telephone set when the tele- 
phone set is disconnected from the central 
office line, wherein a variable voltage is 
produced across the telephone set which 
varies according to the signals received 
across the telephone set, the voltage regu- 
lator operable with an input voltage, 
a voltage reference circuit coupled to the 
voltage regulator, for enhancing the input 
voltage supplied to the telephone set, and 
a voice relay for switching the connection 
of the telephone set between the central 
office line and the voltage regulator and 
voltage reference assembly in response to 
the program means, wherein for the 
modem and telephone set to communicate 
directly with each other independent of the 
central office line, the program means 
causes the relay to connect the telephone 
set to the voltage regulator and voltage ref- 
erence assembly, thereby disconnecting 
the telephone set from the central office 
line. 

2. The DAA . wherein the telephone calls are 
received and transmitted across the central office 
line, the DAA further comprising an off-hook relay 
coupled to the modem for connecting the modem to 
the central office line, wherein the program means 
causes the off-hook relay to connect the modem to 
the central office line, such that the modem can 
transmit a telephone call or receive a telephone 
call. 

3. The DAA , further comprising a loop current 
sense drcuit for detecting whether the telephone 
set if connected to the central office line or to the 
modem independent of the central office line. 

4. The DAA , wherein the incoming telephone calls 
are indicated by rings, the DAA further comprising: 

ring detection means coupled to the central 
office line and in communication with the pro- 
gram means, the ring detection means for 
detecting ringing representing incoming tele- 
phone calls, and for indicating the ringing to the 
program means, which determines the number 
of rings; and 

an off-hook relay coupled to the modem for 
connecting the modem to the central office line 
after a predetermined number of rings is deter- 
mined by the program means, wherein the pro- 
gram means causes the modem to be 
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connected to the central office line, such that 
the modem can receive and process the sig- 
nals transmitted across the central office line. 

5. The DAA , wherein the modem is adapted to 5 
receive a DC current, the DAA further comprising a 
DC holding circuit coupled to the off-hook relay for 
maintaining a substantially' constant' DC current 
flow between the modem and the central off ice line. 

• < 10 

6. The DAA , wherein the voltage reference circuit 
amplifies the signals transmitted to the telephone 
set. 

7. The DAA , wherein the voice relay comprises a is 
dual pole dual throw relay for switching the tele- 
phone set connection between the current regula- 
tor/voltage reference and the central office line. 

8. The DAA , further comprising: 20 

a computer coupled to the modem; and 

means for enabling the modem and telephone 
set to communicate with the* computer via the 25 
program means. 

9. The DAA , wherein the cunent regulator com- 
prises: : ' y / 

; ' 30 
an adjustable voltage regulator having an input 
terminal, an output terminal, and an adjustment 
terminal; and 

a resistor connected between the output termi- 
nal and the adjustment' terminal of the voltage 35 
regulator, wherein when the voice relay 
switches the telephone set to the current regu- 
lator, the constant current is output from the 
voltage regulator and supplied to the telephone 
set. • ■* - 40 

10. The DAA , wherein the voltage reference 
includes: ■ ■ »• 

an amplifier having a negative input pin, a pos- 45 
itive input pin, and an output pin, the output pin 
being coupled to the voice relay, wherein when 
the voice relay connects the telephone set to 
the current source, the telephone set is con- 
nected to the output pin of the amplifier; so 

an external voltage source coupled to the neg- 
ative input pin of the amplifier; 

' • ■ * ?> v j . ' * 

a first resistor copied between the external 55 
voltage source and the negative input pin of the 
amplifier; and 

* • »*• 

a feedback resistor connected between the 



output pin and the negative input pin of the 
amplifier, wherein the connection between the 
first resistor and the feedback resistor and the 
amplifier provides a negative gain value, such 
that the voltage output at the output pin of the 
amplifier equals the gain value multiplied by the 
external voltage source. 

1 1 . The DAA , further comprising monitoring means 
for enabling the modem to monitor the telephone 
set and central office line connection to identify the 
signals transmitted across the central office line 
and the telephone set, such that the program 
means can alternate the connections of the tele- 
phone set and the modem to each other and to the 
central office line. 

12. The DAA , lurther comprising a remote modem 
coupled to a remote telephone set which in turn is 
coupled to the local telephone set and local modem 
across the central office line, wherein the monitor- 
ing means includes: 

first data transfer means coupled to the local 
telephone set and local modem, and in com- 
munication with the program means, for trans- 
mitting and receiving signals directly between 
the local modem and the remote modem, inde- 
pendent of the local telephone set and the 
remote telephone set, respectively; and 

second data transfer means coupled to the 
remote telephone set and remote modem for 
transmitting signals to and receiving signals 
from the local modem. 

13. A data access arrangement (DAA) for opera- 
tive^ coupling a modem to a telephone set and a 
central office line, and for enabling the modem to 
communicate directly with the central office line and 
for enabling the modem to communicate directly to 
the telephone set independent of the central office 
line, wherein the modem responds to incoming tel- 
ephone calls which may include voice signals, data 
signals, and facsimile signals, the incoming tele- 
phone calls being represented by ringing, compris- 
ing: 

program means for controlling the connection 
of the modem in response to incoming tele- 
phone calls; 

an off-hook relay coupled to the program 
means for connecting the modem to the central 
office line in response to a command from the 
program means; and 

ring detection means coupled to the program 
means and modem for detecting ringing repre- 
senting incoming telephone calls, and for indi- 
cating the ringing to the program means, 



9 



17 



EP 0 766 447 A2 



18 



wherein after a predetermined number of rings 
is determined, the program means commands 
the modem to connect the modem to the cen- 
tral office line to enable the modem to receive 
and store any incoming voice, data, and fac- 5 
simile signals. ; *" ' 

14. The DAA , wherein the central off ice line pro- 
vides a DC current supply, the DAA further compris- 
ing a DC holding circuit coupled to the modem for w 
maintaining DC current flow to the modem when 
the modem is off-hook. 

15. The DAA , wherein incoming telephone calls 
have corresponding caller identification (CID) infor- 75 
mation, the DAA further comprising a CID relay 
connected to the modem and the program means 

for identifying the CID of an incoming telephone 
call, wherein the program means controls activation 
of the CID relay, such that when the CID relay is 20 
energized, the CID relay enables the communica- 
tion of the CID to the program means, further 
wherein, depend ng upon the CID, the program 
means commands the modem' to retrieve the 
incoming call, and causes the off-hook relay to con- 25 
nect the modem to the central office line. 1 

1 6. A system for operatively coupling a modem to a 
telephone set independently or in conjunction with 

a central office line, wherein, depending upon the 30 
status of incoming and outgoing calls; the system 
enables the modem to communicate directly with 
the telephone set without central 'office line power, 
and also enables the modem to respond to incom- 
ing calls and to send outgoing calls over the central 3S 
office line carrying DC current supplied by the cen- 
tral office line, further wherein when the modem is 
coupled to the telephone set- and r disconnected 
from the central office line, the modem can receive 
voice signals across the telephone handset, and 40 
when the modem is coupled to the central office 
line, the modem can receive data signals, fax sig- 
nals, and voice signals, the system comprising: 

a computer programmed to provide commands 45 
to connect the modem to the central office line 
and to the telephone set; ' ' 
a DC holding circuit coupled to the modem for 
maintaining a substantially constant DC current 
flow to the modem when the modem is coupled so 
to the central office line; t • v v ■ -*-" • 
an off-hook relay in communication with the 
computer for receiving computer commands 
and for disconnecting the modem from the cen- 
tral office line; '■■■c.-. , 't 55 
a caller identification (CID) relay connected 
between the modem and the DC holding circuit 
for identifying an incoming 1 call, wherein the 
computer controls energization of the CID relay 



such that when the CID relay is energized, the 
computer is able to identify the incoming tele- 
phone call, such that depending upon the CID, 
the computer instructs the off-hook relay to 
connect the modem to the central office line; 
and 

a power supply adaptively coupled to the tele- 
phone set and modem, for supplying power to 
the telephone set independent of the central 
office line, the power supply including: 

a cunent regulator for providing a constant 
current to the telephone set independent of 
the central office line, the current regulator 
operable with an input voltage supply, 
a voltage reference circuit coupled to the 
telephone set in cooperation with the cur- 
rent regulator, for enhancing the input volt- 
age supplied to the telephone set 
independent of the central office line, 
a voice relay coupled to the current regula- 
tor and the voltage reference circuit for 
switching the connection of the modem 
and telephone set between the central 
office line and the current regulator and 
voltage reference circuit assembly, 
wherein 

(1) if the incoming and outgoing call 
includes data, facsimile, or voice sig- 
nals or upon a particular identification 
of an incoming call by the CID relay, 
the computer commands the voice 
relay to disconnect the telephone set 
from the central office line, and 

(2) for communication of voice signals 
directly between the telephone set and 
the modem independent of the central 
office line, the computer causes the 
voice relay to the connect the modem 
and telephone set to the power supply. 

17. The system , wherein when the modem and tel- 
ephone set are coupled to the power supply, the tel- 
ephone set provides microphone and speaker 
functions for receiving and transmitting voice sig- 
nals, respectively, such that in response to compu- 
ter commands, the modem can store the voice 
signals and can retrieve and playback any stored 
voice signals through the telephone set. 

18. The system , further comprising a transformer 
coupled between the modem and the CID relay for 
providing high-voltage isolation, the transformer 
having first and second coils magnetically linked to 
transfer electrical energy between the central office 
line, the telephone set, and the modem. 

19. The system , wherein the voice relay comprises 
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a dual pole dual throw relay for switching the tele- 
phone set connection between the current regula- 
tor/voltage reference and the central office line. 

20. The system , wherein the current regulator com- 
prises: 

an adjustable voltage regulator having an input 
terminal, an output terminal, and an adjustment 
terminal, and ~ \ 

a resistor connected between the output termi- 
nal and the adjustment terminal of the voltage 
regulator, wherein when the voice relay con- 
nects the telephone set to the current regulator, 
the constant current is output from the voltage 
regulator and supplied to the telephone set. 



21. The system 
includes: 



wherein the voltage reference 



an amplifier having a negative input pin, a pos- 
itive input pin, and an output pin which is cou- 
pled to the voice relay, wherein when the voice 
relay connects the telephone set to the power 
supply, the telephone set is connected to the 
amplifier output pin; 

an external voltage source coupled to the neg- 
ative input pin of the amplifier; . 

a first resistor coupled between : the external 
voltage source and the negative input pin of the 
amplifier; and 

a feedback resistor connected between the 
output pin and the negative input pin of the 
amplifier, wherein the connection between the 
first resistor and the feedback resistor and the 
amplifier has a negative Jgaih value, wherein 
the voltage output at the output pin of the 
amplifier equals the gain value multiplied by the 
external voltage source. 

22. The system , wherein- incoming: calls are 
indicted by rings, the system further comprising a 
ring detect circuit coupled to the telephone set for 
detecting the number of rings of an incoming call. 

... , « 

23. The system , further comprising , voiceview 
means having associated voiceview signals, the 
voiceview means for monitoring the telephone line 
to detect voiceview signals, wherein if a voiceview 
signal is detected, data communication is initiated. 

Claims -vi.'-! 

1 . A data access arrangement (DAA) ( 1 0) for coupling 
a local modem (100) to a local telephone set (114) 
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in communication with a central office line (116), 
wherein the modem responds to signals received 
across the telephone set, the DAA being operable 
with program means (1 50) for controlling communi- 
cation between the modem and the telephone set, 
and for directing the modem to process the incom- 
ing signals received across the telephone set. and 
tor controlling the connection of the telephone set to 
the central office line, the DAA comprising: 

a current source (120) adaptively coupled to 
the telephone set, the current source (120) 
including: 

a current regulator for providing a constant 
current to the telephone set (1 14) when the 
telephone set (114) is disconnected from 
the central office line (116), wherein a var- 
iable voltage is produced across the tele- 
phone set which varies according to the 
signals received across the telephone set, 
the current regulator operable with an input 
voltage, 

a voltage reference circuit (112) coupled to 
the current regulator, for enhancing the 
input voltage supplied to the telephone set. 
and 

a voice relay (122) for switching the con- 
nection of the telephone set between the 
central office line and the current regulator 
and voltage reference (112) assembly in 
response to the program means (150), 
wherein for the modem and telephone set 
to communicate directly with each other 
independent of the central office line, the 
program means causes the relay (122) to 
connect the telephone set to the voltage 
regulator and voltage reference assembly, 
thereby disconnecting the telephone set 
from the central office line. 

2. The DAA of claim 1 , wherein the telephone calls are 
received and transmitted across the central office 
line (116), the DAA further comprising an off-hook 
relay (118) coupled to the modem for connecting 
the modem to the central office line, wherein the 
program means causes the off-hook relay to con- 
nect the modem to the central office line, such that 
the modem can transmit a telephone call or receive 
a telephone call. 

3. The DAA of claim 1 , further comprising a loop cur- 
rent sense circuit (208) for detecting whether the 
telephone set if connected to the central office line 
or to the modem independent of the central office 
line. 
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4. The DAA of claim 1, wherein the incoming tele- 
phone calls are indicated by rings, the DAA further 
comprising: 

ring detection means (1 10) coupled to the cen- 
tral office line (1 16) and in communication with 
the program means (150), the ring detection 
means (1 10) for detecting ringing representing 
incoming telephone calls, and for indicating the 
ringing to the program means, which deter- 
mines the number of rings; and - 4 < 

an off-hook relay (1 18) coupled to the modem 
for connecting the modem to the central office 
line after a predetermined number of rings is 
determined by the program means (150), 
wherein the program means causes the 
modem to be connected to the central office 
line, such that the modem can receive and 
process the signals transmitted across the cen- 
tral office line. 

5. The DAA of claim 4, wherein the modem is adapted 
to receive a DC current, the DAA further comprising 
a DC holding circuit (128) coupled^tb the off-hook 
relay (118) for maintaining a substantially constant 
DC current flow between the modem and the cen- 
tral off ice line. ■♦-■-;« 

6. The DAA of claim 1, wherein the current regulator 
comprises: >•'" 

an adjustable voltage regulator (132) having an 
input terminal, an output' terminal, and an 
adjustment terminal; and 

a resistor (134) connected between the output 
terminal and the adjustment terminal of the 
voltage regulator, wherein when the voice relay 
(122) switches the telephone set to the current 
regulator, the constant current is' output from 
the voltage regulator (132) and supplied to the 
telephone set. 

7. The DAA of claim 1 , wherein the voltage reference 
(112) includes: if* . 

an amplifier (1 44) having a negative input pin, a 
positive input pin, and an output pin, the output 
pin being coupled to the* voice relay (122), 
wherein when the voice relay connects the tel- 
ephone set to the current source, the telephone 
set is connected to the output pin of the ampli- 
fier; ' K 

an external voltage source coupled (206) to the 
negative input pin of the amplifier; 

a first resistor (200) coupled between the exter- 



nal voltage source and the negative input pin of 
the amplifier; and 

a feedback resistor (202) connected between 
5 the output pin and the negative input pin of the 

amplifier (144), wherein the connection 
between the first resistor and the feedback 
resistor and the amplifier provides a negative 
gain value, such that the voltage output at the 
w output pin of the amplifier equals the gain value 

multiplied by the external voltage source. 

8. The DAA of claim 1 , further comprising monitoring 
means for enabling the modem (1 00) to monitor the 

is telephone set (114) and central office line (116) 
connection to identify the signals transmitted 
across the central office line and the telephone set, 
such that the program means can alternate the con- 
nections of the telephone set and the modem to 

20 each other and to the central office line. 

9. A data access arrangement (DAA) (10) for opera- 
tive^ coupling a modem (100) to a telephone set 
(114) and a central office line (116), and for ena- 

25 bling the modem to communicate directly with the 
central office line and for enabling the modem to 
communicate directly to the telephone set inde- 
pendent of the central office line, wherein the 
modem responds to incoming telephone calls 

so which may include voice signals, data signals, and 
facsimile signals, the incoming telephone calls 
being represented by ringing, comprising: 

program means (150) for controlling the con- 
35 nection of the modem (100) in response to 

incoming telephone calls; 

an off-hook relay (1 18) coupled to the program 
means (150) for connecting the modem (100) 
40 to the centra! office line (1 16) in response to a 

command from the program means; and 

ring detection means (110) coupled to the pro- 
gram means (150) and modem (100) for 

45 detecting ringing representing incoming tele- 

phone calls, and for indicating the ringing to the 
program means, wherein after a predetermined 
number of rings is determined, the program 
■ means commands the modem to connect the 

so modem to the central office line (1 1 6) to enable 

the modem to receive and store any incoming 
voice, data, and facsimile signals. 

10. Trie DAA of claim 13. wherein incoming telephone 
55 calls have corresponding caller identification (CID) 

information, the DAA further comprising a CID relay 
(124) connected to the modem and the program 
means for identifying the CID of an incoming tele- 
phone call, wherein the program means controls 
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activation of the C ID relay, such that when the CI D 
relay (124) is energized, the CID relay (124) ena- 
bles the communication of the CID to the program 
means, further wherein, depending upon the CID, 
the program means commands the modem to 5 
retrieve the incoming call, and causes the off-hook 
relay to connect the modem to the central office line 
(116). 

11. A system for operatively coupling a modem (100) to 10 
a telephone set (1 14) independently or in conjunc- 
tion with a central office line (116). wherein, 
depending upon the comprising: status of incoming 
and outgoing calls, the system enables the modem 
to communicate directly with the telephone set with- is 
out central office line (1 16) power, and also enables 
the modem to respond to incoming calls and to 
send outgoing calls over the central office line car- 
rying DC current supplied by the central office line 
(116), further wherein when the modem is coupled 20 
to the telephone set and disconnected from the 
central office line, the modem can receive voice sig- 
nals across the telephone handset, and when the 
modem is coupled to the central office line, the 
modem can receive data signals, lax signals, and 25 
voice signals, the system comprising: 

a computer (150) programmes! to provide com- 
mands to connect the modem to the central 
office line and to the telephone set; 30 

a DC holding circuit (128) ' coupled to the 
modem for maintaining a substantially constant 
DC current flow to the modem when the 
modem is coupled' to the- central office line 35 
(116); 

an off-hook relay (148) iir communication with 
the computer for receiving computer com- 
mands and for disconnecting the modem from 40 
the central office line; 



a caller identification (CID) relay (124) con- 
nected between the modem and the DC hold- 
ing circuit (128) for identifying an incoming call, 46 
wherein the computer controls energization of 
the CID relay such that when the CID relay 
(124) is energized, the computer (150) is able 
to identify the incoming telephone call, such 
that, depending upon the CID. the computer so 
(150) instructs the off-hook relay (118) to con- 
nect the modem to the central office line; and 
iV ; -r-. 

a power supply (120) adaptively coupled to the 
telephone set and modem,' for supplying power 55 
to the telephone set independent of the central 
office line, the power supply including: 

t.. *' ' . . 

a current regulator (132) for providing a 



constant current to the telephone set inde- 
pendent of the central office line, the cur- 
rent regulator operable with an input 
voltage supply, 

a voltage reference circuit (1 1 2) coupled to 
the telephone set in cooperation with the 
current regulator, for enhancing the input 
voltage supplied to the telephone set inde- 
pendent of the central office line, 

a voice relay (122) coupled to the current 
regulator and the voltage reference circuit 
for switching the connection of the modem 
and telephone set between the central 
office line and the current regulator and 
voltage reference circuit assembly, 
wherein 

(1) if the incoming and outgoing call 
includes data, facsimile, or voice sig- 
nals or upon a particular identification 
of an incoming call by the CID relay, 
the computer commands the voice 
relay to disconnect the telephone set 
from the central office line, and 

(2) for communication of voice signals 
directly between the telephone set and 
the modem independent of the central 
office line, the computer causes the 
voice relay to the connect the modem 
and telephone set to the power supply. 

12. The system of claim 11, wherein when the modem 
(100) and telephone set (114) are coupled to the 
power supply (120), the telephone set provides 
microphone and speaker functions for receiving 
and transmitting voice signals, respectively, such 
that in response to computer commands, the 
modem can store the voice signals and can retrieve 
and playback any stored voice signals through the 
telephone set. 

13. The system of claim 11, wherein the voice relay 
comprises a dual pole dual throw relay (130) for 
switching the telephone set connection between 
the current regulator/voltage reference and the cen- 
tral office line. 

14. The system of claim 1 1 , wherein the current regula- 
tor comprises: 

an adjustable voltage regulator (132) having an 
input terminal, an output terminal, and an 
adjustment terminal, and 

a resistor (134) connected between the output 
terminal and the adjustment terminal of the 
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voltage regulator, wherein when the voice relay 
connects the telephone set to the current regu- 
lator, the constant current is output from the 
voltage regulator and supplied to the telephone 
set. ■ V..' 
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